The environmental factor concerned in CDH is related to intrauterine posture. In the series which Mr John Wilkinson and I studied at the Hospital for Sick Children, 16 % of children with CDH were breech born and other studies show a similar proportion. The proportion of breech births of the general population is only 2%. Further, we found that another 9% had undergone therapeutic version shortly before delivery. Experimental work on animals indicates that it is the intrauterine posture of flexed hips, extended knees and external rotation of the foot which tends to produce atraumatic dislocation of the hip (Wilkinson 1963) .
Two distinct forms of genetic predisposition to hip dislocation may be recognized. The first is a genetic predisposition, probably multifactorial, to the development of a shallow acetabulum. This may be seen on the unaffected side in about 40 % of the unilateral cases of dislocation (Wilkinson & Carter 1960) . The parents of these children with acetabular dysplasia may also show such dysplasia.
The second predisposing genetic factor is a persistent generalized joint laxity. This factor is especially important in boys with CDH as they do not have the temporary hormonal joint laxity which is present in newborn girls. Three-quarters of the boys and one-third of girls with CDH in our study had such persistent generalized joint laxity to a degree which is found in only 6% of normal schoolchildren (Carter & Wilkinson 1964) . This type of joint laxity is usually present in one or other parent and may be due to a single dominant gene.
It is often possible, in individual families, to see the interaction of the three above-mentioned factors. For example, the father may have general laxity, the mother may have acetabular dysplasia, and the child may have both abnormalities, be breech born, and have dislocation of one or both hips.
Analysis of the results of conservative treatment would suggest that, where intrauterine posture and joint laxity (hormonal or persistent) have caused a dislocation, treatment is likely to be successful. But where acetabular dysplasia is present, even early splinting may well prove not to give a satisfactory result by the criterion of adequate acetabular cover for the femoral head (Wilkinson & Carter 1960) . There may be a case in these patients for operative treatment, even though the diagnosis has been made very early.
Acetabular dysplasia on the unaffected side in unilateral cases cannot plausibly be attributed in all cases to joint laxity and subluxation since, where there is no such dysplasia, even late treatment is normally followed by good development of the acetabulum on the affected side.
Mr T G Barlow (Hope Hospital, Salford, Manchester)
Early Diagnosis and Treatment of Congenital Dislocation ofthe Hip
In April 1961 I presented a paper (Barlow 1962) recording the results of examining 7,742 children for congenital dislocation and other abnormalities within a week of birth, and came to a number of conclusions. I propose now to examine those conclusions and to see how they appear in the light of increased experience.
(1) That abnormal laxity of hips is much more common than previously suspected, with an incidence ofabout I in 60 My series consists of all children born in Hope Hospital, Salford, since June 1, 1957. The total number is now 11,989. Among these I have found 187 abnormal hips representing an incidence of 1 in 64, which corresponds very closely to the earlier figure of 1 in 67. Of these, 96 were dislocated hips and the remaining 91 were unstable, that is, while not dislocated were so lax that it was quite easy to slip the femoral head over the posterior lip of the acetabulum.
(2) That about 60% recover spontaneously in the first week oflife The spontaneous recovery rate in the first three and a half days which previously stood at 58 % has now risen to 62 %. This can be explained on the grounds that with increasing experience, the sensitivity of the test has increased and we are picking out more of the very minor laxities which recover very soon after birth.
(3) That about 12 % ofthe original number are not likely to recover spontaneously and will present as true CDH Every child who had any form of hip abnormality discovered at birth is X-rayed at the age of 1 year. So far none of the unstable hips shows any changes at all in these films but a few of the dislocated hips show recognizable changes in the form of a small capital epiphysis, sloping acetabu-Section ofOrthopwdics lar roof and increased neck-shaft angle. These are regarded as being the ones which are unlikely to have recovered spontaneously and thus would have presented at the age of 1 or 2 years with a congenital dislocation. In 1962 there were 12 such children -1 in 645 or 1 55 per 1,000. This figure has now risen to 15 -1 in 641 or 1-56 per 1,000.
(4) That unstable hips always recover spontaneously and we hadabandoned thepractice ofsplinting them Since that conclusion was drawn, 3 hips which were judged unstable had not recovered by the time the infants were 3 weeks old and as, in two of these cases, limitation of abduction was beginning to develop, they were placed on splints, making an uneventful recovery within a month. It seems essential, therefore, that unstable hips should be examined at frequent, preferably weekly, intervals and, if they have not recovered after three weeks, it would appear prudent to splint them. These hips are always the more grossly unstable ones and the question arises whether they are really dislocated.
(5) That if dislocation occurs later than birth it must be a very rare occurrence On the publication of the paper (1962) 1 had found no dislocations among the 1-year-old children, of whom at that time there were 6,809. The figure has now risen to 9,680 and one child has been found to have a dislocation of the right hip. This discovery was made about six months ago. The child was originally examined by me personally and one must inevitably conclude either that I missed a dislocation (which incidentally was on the right side, the less likely side) or that this dislocation has developed later than birth. Even if the latter is the case it does not alter the conclusion that if dislocation ever occurs later than birth it must be a very rare phenomenon.
(6) The concept ofa predislocation phase should be abandoned Dr S von Rosen has reported that out of a series of 31,000 children no dislocation has come to light at a date later than birth. In my series of 12,000 children, one dislocation has been found at the age of 1 year and there is the possibility that the dislocation was present at birth but notrecognized. Thus, out of a total of 43,000 children only one may have developed a dislocation later than birth.
If post-natal dislocation is so rare then a predislocation phase must be equally rare. The X-ray appearance in children 1 year old, which shows a sloping acetabular roof and small capital epiphysis and which has been called 'predislocation phase', is in fact typical of a healing dislocation. I am therefore still sure that the concept ofa predislocation phase is incorrect and should be abandoned.
(7) Birth weight in relation to CDH I showed a graph, with the original paper, giving the birth-weight incidence in half-pounds of 500 normal children together with the birth-weight distribution of children with abnormal hips and I said that these two were so similar as to be regarded as identical. Increasing numbers have shown that there is apparently a reduced incidence in children below 5 lb in weight at birth.
In my series I have 537 children who weighed less than 5 lb at birth and only 4 of these had abnormal hips. The lightest of these 4 children weighed 3 lb 15 oz. Accurate information is available about this child -272 days elapsed between the commencement of the last menstrual period and the date of birth and two independent observers remarked on the smallness of the placenta. This child was light in weight apparently through placental insufficiency rather than genuine prematurity. It was a breech presentation and the infant had a dislocated left hip which became stable in seven days without treatment.
The other 3 children were all over 41 lb in weightone was carried 286 days, and had a dislocated left hip which became stable in less than ten days. There is no accurate information about the period of gestation of the other 2 children, both of whom had unstable hips which recovered in less than three days. If we take 41 lb as our criterion of prematurity for this purpose, there are 308 children in this series in whom, excluding the 3 lb 15 oz mentioned above, there are no hip abnormalities at all. Yet if their rate of incidence was the same as that in the heavier children, there should have been 5 abnormal hips in this group or, allowing 40% in either direction for nonsignificant variation, a figure between 3 and 7. This seems to show a very significant trend indicating that there is a probability that when the series increases it may well show a very much reduced incidence of hip abnormalities in children uder 41 lb in weight. It also tends, in my view, to support Dr von Rosen's work on the excretion of hormones in the first few days by children with abnormal hips, seeming to suggest that a child has to be carried into the pre-natal hormone tide reaching its height at the 40th week before it becomes a candidate for a dislocated hip. If we accept that all dislocations are present at birth and that post-natal dislocation is either excessively rare or never occurs, then it seems that any opinion on the etiology of the condition, based on X-ray views of children 1 or 2 years old whose dislocations have been present already for that length of time, is now inadmissible. Early diagnosis has revealed a 60% tendency to spon-taneous recovery in the first few post-natal days and an 88 % recovery in the first two months. Those whose dislocations do not recover spontaneously are cured with great ease by a relatively short period on a splint, and once cured never relapse. This is not the behaviour of a primary dysplasia.
Dr von Rosen's hormone excretion studies and my own observation that there seems to be a reduced incidence in premature children, points to the view that so-called congenital dislocation of the hip is an acquired condition, probably arising late in intrauterine life. 
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